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X. Part of a Letter from Alle Nollet, of 
the Royal Academy of Sciences at Paris, 
and F. R. S. to Martin Folkes E/q; Preſi- 


ſident of the ſame, concerning Electricity. 


Tranſlated from * by T. Stack, M. D. 
K. K. 


S 1 R, 


OR ſeveral Years paſt Electricity has 
been my chief Occupation. Laſt 
Summer I read three Memoirs at our weekly Mect- 
ings, which contained many Particulars on this Sub - 
ject: But as theſe were Matters of mere Curioſity, 
and of no real Uſe, they almoſt tired out my Pa- 
tience. I now ſend you ſome Experiments, which 
I made during the Vacation, which ſeem to pro- 
miſe at leaſt the being of ſome Service ; but of this 
you will be the beſt Judge. I will deſcribe them in 
the ſame Order as I made them, and to which I was 
not led by mere Accident. You know, that when 
a Veſſel full of Liquor, which runs out through a 
Pipe, is electrified, the electrified Jet or Stream is 
thrown farther than uſual, and is diverged into ſe- 
veral divergent Rays, much in the ſame manner 
as the Water poured out from a watering Pot. 
Every body at firſt Sight will judge, that the 
Stream is accelerated, and that the electrified 
Veſſel will ſoon be empty. I was unwilling to 
rely on the firſt Appearances, and therefore re- 
ſolved to aſcertain the Fact, by meaſuring the 


Time, and the Quantity of the Liquor running out. 
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121 
And in order to know if the Acceleration, ſuppo- 
ſing there was any, was uniform, during thewhole 
Time of the running out, I made ufe of Veſlels of 
different Capacities, terminating in Pipes of differ- 
ent Bores, from three Lines Diameter to the ſmalleſt 
Capillaries: And I give you in groſs the Reſult of 
upwards of an hundred Experiments, as it is not fo 


ealy a Task to draw a ſafe 8 as may at 
firſt be imagined. 


1. The electrified Stream, tho” it divides, and carries 
the Liquid farther, is neither accelerated nor re- 
tarded ſenſibly, when the Pipe, thro which it iſ- 

ſues, is not leſs than a Line in Diameter. 

2. Under this Diameter, if the Tube is wide enough 
to let the Liquid run in a continued Stream ; the 
Electricity accelerates it a little, but leſs than a 
Perſon would believe, if he judged by the Num- 
ber of Jets that arc formed, and by the Diſtance 
to which it ſhoots. 

3. If the Tube is a capillary one, from which the 
Water ought naturally to flow, but only Drop by 
Drop, the electrified Jet not only becomes conti- 
nucd and divided into ſeveral, but is alſo conſi- 
derably accelerated; and the ſmaller the capillary 
Tube is, the Eraſer in proportion is this Accele- 
ration. 

4. And ſo great is the Effect of the electrical Vir- 
tue, that it drives the Liquid out of a very ſmall 
capillary Tube, thro' which it had not before the 
Force to paſs, and enables it to run out in Caſes, 

where there would not er ile have been any 
Diſcharge. 

Theſe 
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Theſe laſt Facts have ſerved as a Baſis to my In- 
quiries. I confider'd all organized Bodies as Aſſem- 
blages of capillary Tubes, filled with a Fluid that 
tends to run thro' them, and often to iſſue out of 
them. In conſequence of this Idea, I imagined, that 
the. electrical Virtue might poſſibly communicate 
ſome Motion to the Sap of Vegetables, and alſo 
augment the inſenſible Perſpiration of Animals. I 
began, by ſome Experiments, the Reſult of which 
confirm'd my Notions. I electrified, for four or 
five Hours together, Fruits, green Plants, and Sponges 
dipp'd in Water, which I had carefully weigh'd ; 
and I found, that, after this Experiment, all theſe 
Bodies were remarkably lighter than others of the 
fame kind, weigh'd with them, both before and af- 
ter the Experiment, and kept in the ſame Place 
and Temper. I alſo electrified Liquors of all ſorts 
in open Veſlels; and I remarked, that the Elearifi- 
cation augmented their Evaporation, in ſome more, 
in others leſs, according to their different Natures. 
Wherefore I took two Garden Pots, filled with the 
ſame Earth, and ſowed with the ſame Seeds; I kept 
them conſtantly in the fame Place, and took the 
ſame Care of them, except that one of the two was 
electrified for fifteen Days running, for two or three, 
and ſometimes four Hours a Day. This Pot always 
ſhewed its Sceds raiſed two or three Days ſooner 
than the other, a greater Number of Shoots, and 
thoſe longer, in a given Time: Which makes me 
believe, that the electrical Virtue helps to open and 
diſplay the Germs, and facilitates the Growth of 
Plants. I advance this, however, only as a Con- 
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[4] 
jecture, which deſerves further Confirmation; as 
3 the Seaſon was already too far advanced, to allow 
1 me to make as many Experiments as I could have 
wiſh'd : But here are yet other Facts, of which J 
haye a greater Certainty, and which are not leſs in- 
tereſting. 
I choſe ſeveral Pairs of Animals of different kinds, 
[| Cats, Pigeons, Chaffinches, Sparrows, &c. I put them 
1 all into ſeparate wooden Cages, and then 5 
| them, I electrified one of each Pair for five or fix 
[| Hours together : Then I weighed them again. The 
0 Cat was commonly 65 or 70 Grains lighter than 
it the other; the Pigeon from 35 to 38 Grains ; the 
i Chaffiinch and Sparrow 6 or 7 Grains: And in or- 
| der to have nothing to charge upon the Difference 
8 that might ariſe from the Temperament of the Indi- 
vidual, [ again repeated the fame Experiments, by 
electrify ing that Animal of each Pair, which had not 
been electrified before; and notwithſtanding ſome 
ſmall Varieties which happen'd, the electrified Ani- 
mal was conſtantly lighter than the other in propor- 
tion. 

Electricity therefore increaſes the inſenſible Per- 
ſpiration of Animals: But in what Proportion? In 
the Ratio of their Bulks, or in that of their Sur- 
faces? Neither of the one or the other, ſtrictly * 
ſpeaking, but in a Ratio much more approaching 
to the latter than to the former. So that there is 
no Room to apprehend that a human Perſon elec- 
trified would loſe near a 5oth Part of his Weight 
as it appear'd to me that it happen'd to one ſort Cob 
Bird; nor the 140th Part, as to the Pigeon, & c. All 
that I have been hithertoable to learn upon this Head, 
is 


[5] 
is, that a young Man or Woman, from 20 to zo, 
being elcArified during five Hours, loſt ſeveral 
Ounces of their Weight, more than they were wont 
to loſe, when they were not electrified. Theſe laſt 
Experiments are difficult to purſue with Exactneſs; 
becauſe the Cloathing, which cannot ſtrictly be com- 
pared to the Hair or Feathers of Animals, retains a 
good Share of the perſpired Matter, and hinders 
one from forming a good Judgment of the whole 
Effect of the electrical Virtue. 

This forced electric Perſpiration is very naturally 
accounted for, if we conſider, that the electrical 
Matter pervades the interior Parts of Bodies, and 
that it viſibly darts from within outward : For it is 
very plain, that theſe electrical Emanations muſt 
carry with them whatever they find in the ſmall 
Veſſels, thro' which they are (cen, or at eat are 
known, to iſſue. 

This Explanation will, in my Opinion, occur to 
every one, who has ſcen the principal Phenomena 
of Electricity. But how ſhall we account for all the 
following Effects? All thoſe Animals, whoſe Pcr- 
ſpiration is increaſed upon their being electrified, all 
thoſe Sceds, which ſhoot and grow quicker ; all 
thoſe Liquors, which evaporate ; all that Acceleta- 
tion of Liquids flowing thro' Tubes; all thoſe Par- 
ticulars, I ſay, happen in the ſame manner, when, 
inſtead of electritying thoſe Bodies themſelves, they 
ate only held near electrical Bodies of a pretty large 
Bulk. The Notion which I have, for theſe threc 
Years paſt, formed of Electricity, not only affords 
me an Explication of this, as ſimple as the former, 
but venture to ſay, it was this ſame Notion, fra 

le 


61 
led me to the Experiments, and made me yen 
foreſee their Succeſs. 

I am not only ſatisfied of the Exiſtence of an . 
fluent electric Matter, which all the World allows, 
and which ſhews itſelf a thouſand Ways but many 
convincing Reaſons have alſo aſſured me, that there 
is, round every electrified Body, an afiuent Matter, 
which comes to it not only from the ambient Air, 
but likewiſe from all the other Bodies, whether ſo- 
lid or fluid, that are round about, and within a 
certain Diſtance of it. If theſe ſurrounding Bodies 
are of a ſimple Nature, as a Stone, a Piece of Iron, 
Cc. nothing iſſues from them but pure electrical 
Matter: But if they are Animals, Plants, or Fruits, 
or, in a Word, any organized Bodies, or ſuch, in' 
the Pores of which there is any Subſtance capable of 
giving way to the Impulſes of the electric Matter; 
this Matter will, in iſſuing forth with the great Ra- 
pidity, which it is known to have, carry along with 
it whatever it finds moveable cnough to be diſplaced 
by it; and by ſo much will the Weight of the Body 
be diminiſhed ; the ſame Effect 2 55 here produced 
by the affluent Matter, as is produced on electrified 
Bodies by the effluent. If you will pleaſe to read 
over my Eſſay, what I advance will be better under- 
ſtood. The Increaſe or Diminution of Perſpiration is 
not a Matter of Indifference to the animal Oeconomy: 
This new Method of increaſing it at Will may poſſibly 
prove of Uſe; it is neither inconvenient nor danger- 
- ous; and neither I myſelf, nor any body elſe of thoſe 
on whom I made my Experiments, ſuffered even the 
leaſt Inconveniency from it. One feels neither Mo- 
tion nor Heat differing from that of the natural 
| - State. 
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State. Nor did the Animals give any Signs of Un- 
eaſineſs, while they were electrify ing: A little Wea- 
rineſs, and a better Appetite, were the only Effects 
we ever perceived. f 

As to the Facility of applying this Method, tis 
well known that the electrical Virtue is eaſily tranſ- 
mitted a good way off by Chains, &c. ; and one may 
eaſily imagine, that an eaſy Chair, or even a Bed, ſuſ- 
pended or ſupported in a proper manner, will put the 
moſt infirm Perſons in a Situation to be very com- 
modiouſly electrified. But as there is no Neceſlity 
to electrify them actually, it will become eaſier ſtill; 
for nothing more will be requiſite, than to place 
near them a Basket of old Iron render'd electrical. 
The commoneſt Degree of Sagacity will ſuffice to 
put this Method in Practice, whenever it is found to 
be uſeful. 

I ſhall obſerve further, that, when I clectrify an Ani- 
mal, I render his Perſpiration more copious; and this 
Effect is univerſal thro' every Part of it. When I 
only place it near an electrified Body, it perſpires as 
much. But is its whole Body cqually ſenſible of this 
Effect? TI mean, what exhales in conſequence of the 
Electricity, does it iſſue from every Part of his Surface? 
I believe it docs not ; and that for theſe Reaſons. 

If it be the clectrical Matter of the Skin that drives 
out the Matter of Perſpiration, by ruſhing towards 
the electrified Body, it is natural to think, that this Ef- 
fect takes place only in the Part out of which the elec 
trical Matter iſſues : Thus the Perſpiration, which is 
electrically forced out, ought to iſſue from thoſe Parts 
only, which are the moſt directly applied toward the 
clectrical Body, Let us confirm this by Experiments. 

* 10 
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To an electrified Body J apply a Veſſel full of Li- 
quor, which iſſues Drop by Drop thro' ſeveral little 


Tubes placed in different Parts of its Circumference : 
Theſe Drops become continued Streams, and are ac- 


celerated, as if the Veſſel had been Hedrifiee : But this 


Effect is obſervable on that Side only which faces the 
electrified Body. 

I moiſten a thick Sponge with Water, and cut it in 
two: I weigh theſe two Halves ſeparately z ljoin them 

again, and place the whole near a large electrified 
Body, ſo as to make one Half of the Sponge face the 
Body directly, and the other the contrary Way. Af- 
ter an Electrification of five or ſix Hours, that Half, 
| which faced the electric Body, was found to be lighter 
than the other, c. 

Wherefore I think I have good Grounds to believe, 
that a Man, who preſents a Shoulder, or one Side of 
his Hcad, to. a large electrified Body, perſpires more 
thro” that Part than thro' any other. Add to this, that 
fince theſe Animals, which I cauſed to perſpire in 
this laſt manner, and which had but one Side of their 
Bodies expoſed to the Electricity, loſt as much of their 
Weight, as the others which were throughly electrified; 


it follows, that they perſpired as plentifully thro' the 


expoſed Part, as the others thro' the whole Body. 
Whence we may infer, that, of the two Methods, 
which I propoſe for augmenting inſenſible Perſpira- 


tion, the latter is the moſt powerful, and moſt proper 


to remove Obſtructions from the Pores, or to ſcour 
them of any noxious Humours which they may hap- 


pen to contain. I have the Honour to be, with the 
greateſt, Reſpect, Sir, 


Tour moſt humble and moſt obedient Set vant, 


The Abbe Nollet. 
Xl. 


Water, being electrified, may either be made to run 
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Laws of Electricity, communicated to the 


Royal Society by by Mr. John Ellicott FR. S. 
and read on * 25th of Feb. 1747. and at 
rue Meetings ſoon after. 


A Letter to Martin Folkes Eſp; Pr. R. F. 


SIX, 


Feed Feb. 25. N the * Letter lately read before the 
747-8. Royal Society from the Abbe Nolet, 
containing his Obſervations on the Increale of the 
Tranſpiration of Animals, and the Growth of Vege- 
tables, by means of the electrical Efiuvia, he rakes 
notice, that he was led to thoſe Inquiries, from the 
Acceleration which (he found from a great. Number 
of Experiments) was given to the Motion of Fluids 
thro' capillary Tubes, upon their being electrified. As 

I formerly made ſeveral Experiments on this Subject, 

I ſhall ſubmit it to your Conſideration, whether the 
following Obſervations on thoſe Experiments may 
deſerve the Notice of this illuſtrious Society. In 
which I have principally endeavoured to prove, that 
the Acceleration of the Motion of Fluids thro' ca- 
pillary Tubes or Syphons is not barely owing to 
their being electrified, but that, in all Caſes what- 


ſocver, there are ſome other Circumſtances neceſ- 


ſary, in order to produce this Effect. And I doubt 
not but to make this fully appear, by ſhe wing, that 


1 


— 


* Sce the preceding Paper. 
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in a conſtant Stream thro” a capillary Tube or Si- 
phon, or only to drop, as if it had not been elec- 
trified at all: And likewiſe, that the Water may be 
made to run from the ſame Syphon in a conſtant 
Stream, without being made electrical, but ceaſe to 
ran, and only drop, the Moment it becomes clec- 
trical. Under the one or other of theſe Caſes, I 
ſhall have an Opportunity of taking notice of the 
{ſeveral Varieties obſervable in theſe Experiments 
all of which I ſhall endeavour to account for from 
the following generat Principles. 

Firſt, That the ſeveral electrical Phenomena are 
produced by means of Effluvia. 

Secondly, That the Particles compoſing theſe Ef- 
fuvia ftrongly repel each other. 

Thirdly, That the ſaid Particles are ftrongly at- 
tracted by moſt if not all other Bodies whatſo- 
ever. 

That the electrical Phenomena are produced by 
means of Eu via, is in general acknowledged by 
all the Authors who have wrote upon Electricity, 
however they may differ 1n 
the Bodies in which they are contained. The Pro- 
perties I have mention d of theſe Effluvia may be 
caſily deduced from moſt of the Treatiſes lately 
publiſhed on this Subject. But to leave no Room 
for any Objection, I would beg Leave to obſerve, 
that the Exiſtence of theſe Effluvia is proved by all 
thofe Experiments 'in which a Stream of Light is 


ſeen to iſſue from the electrified Body; particularly 
thoſe Streams which are ſeen to iſſue in diverging 


Rays from the End of the original Conductor, when 


made of Metal, and reduced to a Point; from 


Opinion with regard to 
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their being felt to ſtrike againſt the Hand like a Blaſt 
of Wind, when it is brought near the Stream, and 
from that offenſive Smell which generally accompa- 
nies theſe Experiments, and which is always more 
perceptible, the more ſtrongly the Sphere is excited. 

That the Particles compoſing theſe Effluvia repel 
cach other, appears from thoſe Experiments, in which 
two Bodies, how different ſoever they may be in 
kind, repel each other when they are ſufficiently 
impregnated with theſe Effluvia. As a Feather, by 
the excited Tube; the ſeveral Fibres of the ſame 
Feather, or two Cork Balls, which will be found 
ſtrongly to repel each other, ſo long as they retain 
any conſiderable Quantity of theſe Ef/uvia. Which 
Property will always decreaſe, as the Quantity they 
contain diminiſhes. I 

That theſe Euvia are ſtrongly attracted by moſt 
if not all other Bodies, is ſo evident from almoft 
all the electrical Experiments, as to make any parti- 
cular Examples of it needleſs here; eſpecially as 1 
ſhall have Occaſion to take notice of the ſtrong Ar- 
traction between the electrical Efluyia and Water, 
in accounting for theſe Experiments. And the firſt, 


I would take notice of, I ſhall now proceed to ſtate 
as follows. | 


EXPERIMENT I. 


If a Veſſel of Water is hung to the prime Con- 
ductor, having a Syphon in it of ſo ſmall a Bore 
that the Warer will be diſcharged from it only in 
Drops, on the Water's becoming electrical by means 
of the Machine, it will immediately run ina Ps 
_ + gs an 
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and continue to do ſo, till the Water is all diſcharged, 
provided the Sphere is continued in Motion. 
That Water does not run in a conſtant Stream, 
but only in Drops, from a Syphon of a ſmall Bore, 
is doubtleſs owing to the ſame Cauſe by which it 
is ſuſtained above the Level in capillary Tubes. If 
therefore Water is made to run in a Stream barely 
by its being impregnated with the electrical Efluvia, 


it ſhould follow, that if one or more capillary Tubes 


be placed in a Veſſel of Water, that which is ſuſ- 
tained in them would either fink down to a Level 
with the reſt of the Water, on its being made elec- 
trical, or at lcaſt that it would not continue at the 
ſame Height as before; but if the Experiment is 
made, the Water will be found to continue exactly 
at the ſame Height, whether it is electrified or not. 
Again, if the bare electrifying the Water was the 
Cauſe of its running in a Stream, it would continue 
to run in the ſame manner, ſo long as the Water 
continued electtical, which it will not do: For, on 
ſtopping the Motion of the Machine, the Stream 
will immediately ceaſe, and the Water will only 
drop from the Syphon, notwithſtanding its being 
ſtrongly. impregnated with the electrical Efluvia. 
To account then for the Water's being made to run 
in a Stream in this Experiment, I would obſerve, 
that ſo long as the Machine is in Motion, there is 
a conſtant Succeſſion of the electric Effluvia ex- 
cited, and which viſibly run. off from the End of 
the prime Conductor in a Stream, and as they are 
in like manner carried off from all Bodies hung to 
it, thoſe Efluvia which run off from the End of 
the Syphon, being ſtrongly attracted by the Water, 
carry 


."* 
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carry ſo much of it along with them, as to make it 
run in a conſtant Stream. 

That the Atttaction between the Water wok elec- 
tric Effluvia is ſufficient to produce this Effect, 
might be proved by a Variety of Experiments; bur [ 
ſhall only obſerve, that to this Attraction it is owing 
that ſilk Lines and glaſs Tubes (which, from their 
imbibing ſo very mall a Quantity of theſe Efluvia, 
are generally made uſe of as Supports in many of 
the electrical Experiments) on only being wetted be- 
come ſtrong ConduQtors: And that if an excited 
Tube is held over a Veſſel of Water, the Water is 
found to imbibe a very conſiderable Quantity of 
this electric Matter; and, on the Approach of a 
Finger, or any other non: electric Body, the Water 
will be perceived to riſe towards it; and if the Fin- 
ger is brought ſo near the Surface as to draw off the 
Eftuvia, they will carry ſeveral Particles of the Wa- 
ter along with them towards the Finger, in a Direc- 
tion directiy contrary to that of Gtavity; and there- 
fore may well be ſuppoſed, when acting in the ſame 
Direction, to have an Influence ſufficient to Nieder 
a Stream, as in the Ex eriment. b 

And that, this Current of the clectric Efluvie is 
the true Cauſe why the Water runs in a Stream 
from the End of the Syphon, is farther evident, in 
that whatever tends to increaſe or diminiſh the Cur- 
rent of the E Muvia, produces the ſame Effect 
upon the Water. I have already obſerved, that 
when the  Efiuvza are ſtrongly excited, they will 
be ſeen to pals off from the End of the prime Con- 
ductor in luminous Rays; and the ſame may be ob- 
ſeryed with reſpect to thoſe which paſs with the 

Water 
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Water from the End of the Syphon; but if 


any non- electric Body is brought under the Syphon, 
as, by its Attraction, the Current of the Effluvia 
will be increaſed, ſo theſe luminous Rays will like- 
Wil extend to a greater Length. Again, if the 
Motion of the Machine. is topped, the Current of 
the electric Effluvia will thereby be ſtopped, and 
the Water will immediately ceaſe to run in a Stream, 
notwithſtanding its being ſtrongly impregnated with 
the electrical Z fiuvia. 
And that the Water is ſtrongly impregnated will 
not only appear from the Drops being ' ſooner di- 
vided into ſmall Particles than they would be if they 
had not been electrified, but from thoſe Particles 
being ſeparated to a greater Diſtance from each other, 
by the repulſive Property of the electric Effluvia; 
and if any of the Water is received into a dry glaſs 
Veſſel, on the Approach of a Finger towards its 
Surface, there will be ſeen a Spark to iſſue from it 
in the ſame manner as from Water electrified by an 
excited Tube; or if any nom electrical Body, is 
brought under the Syphon, by whoſe Attraction the 
E ffluvia may be drawn off, the Water will imme- 
diately. be found to accompany it in a Stream. 


Ex P. II. 


If the Veſſel of Water with the Syphon in it is 
ſuſpended by any non electric Body over another 
ſtrongly electrified, the Water will immediately run 
from the Syphon in a Stream; but if ſupported by 
a Piece of Silk, or any other electrical Body, the 
Water will immediately ceaſe running, and only be 
diſcharged 
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diſcharged in Drops. Theſe Phenomena may, from 
what has been already ſaid under the former Expe- 
timent, be caſily accounted for. 

That the Water is made to run in a Stream, is 
plainly owing to the mutual Attraction between the 
electriſed Body and the Water; which Attraction 
will continue, ſo long as the Veſſel which contains 
the Water, by being ſupported by a Non, electric, is 
prevented from retaining any of the electrical Ef- 
fluvia; theſe Efluvia being drawn off by the non- 
electric Body, to which the Veſſel is ſuſpended: But 
on the contrary, when the Veſſel is ſuſpended by 
an Original. Electric, the Efuvia, not being at- 
tracted thereby, will be prevented from running off, 
and the Water will ſoon be found to have imbibed 
2 Quantity of them, ſufficient, by their repelling 
Property, to greatly weaken, ot wholly to deſtroy, 
the former Attraction, when the Water will ccaſe 
to run in a Stream, and only drop, as if it had not 
been held near any electriſed Body. Monſ. LAbbe 
Nolet has endeayoured to account for the former 
Part of this Experiment, by ſuppoſing; there is, what 
he calls, both an affluent' and an effluent electric 
Matter; but he takes no notice of the latter Part, 
which is not eaſily ſolved upon his Suppoſition. But 
if what I have obſerved on theſe Expetiments is ſa- 
tisfactory, L apprehend I have accounted for the ſe- 
veral Phenomena on much more ſolid: Principles, 
and that thereby any lets certain Fiypotheſs 1 is ren- 
der'd uſeleſs. | 

I intended to have taken ſome notice of the dif- 
ferent Acceleration of the Fluids thro Tubes of dif- 


ferent Bores ; but as this Acceleration will always 
| vary 
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vary with the Current of the electrical E Aluvia, 
unleſs ſome Method could be found out to render 


this Current uniform throughout the whole Serics 


of Experiments, the Proſecution of this Inquiry will 
be rendered extremely difficult, and the Reſult will 
at beſt be very uncertain. I am Mm with the 
greateſt Reſpect, _ 


A8 Tour wol. obedient bumble Servant, 


When the ange e curious Keen was read at 
the Meeting of the Royal Society on Thurſday 
the 25th of February laſt, 1747. I acquainted 
the Gentlemen preſent, that the ſame ingeni- 


ous Author had communicated to me a Paper 


ſeveral Months before, in which he had more 
fully and particularly delivered his Thoughts 


on the ſurprizing Phenomena: of Electricity, 
and as ſeveral Perſons expreſſed their Deſire ot 
ſceing that Paper, I requeſted of him either a 


Copy, or an Abſtract of the ſame; in Compli- 


ance with which he, ſome Days after, gave me 
the two following Papers, containing the Sub- 
ſtance of what he had before ſhewn me; and 
1 immediately put them into the Hands of Dr. 
Mortimer, one of the Secretaries of the So- 

ciety, who read them at the two Meetings of 
the Society, on the ſeveral Days noted at the 
Head of thoſe: 987252 
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ade e John Ellicott. 


V 
2. An Eſſay towards diſcovering the Laws of 
Electricity, addreſſed to the Royal Society. 


Read March 24.” HE great Difference I obſerved in 
TINT. the Sentiments of thoſe ingeni- 
ous Gentlemen who haye fayoured us with their 
Diſcoveries in Electricity, made me very deſirous of 
finding out ſome general Principles, by means of 
which I might be able to form a Judgment of the 
ſeveral Hypotheſes, whereby they. have endeavoured 
to account for the principal Phænomena obſervable 
in thoſe Experiments. In order to this I took 
a general Survey of all the more remarkable Ex- 
periments, and out of them made Choice of ſuch 
as I judged were moſt proper for my Purpoſe ; 
and from theſe 1 deduced the general Prin- 
ciples hercafter mentioned. The Adyantage I pro- 
miſed myſelf from this Method was, that the plainer 
and more ſimple the Experiments were, which I 
made choice of, the leſs liable I ſhould be to miſ- 
take in any Concluſions drawn from them; and 
that every freſh Experiment, I could account for by 
them, would be an additional Proof in their Fa- 
vour ; and if my Attempt in explaining the following 
Experiments from thoſe Principles ſhould prove ſa- 
tisfactory, the Truth of them would be thereby fo 
fully confirmed, that we might ſafely rely on them 
in forming a Judgment of any of the Diſcoveries al- 
ready made; and (how general ſoever they may ſeem 
to be) I doubt not but they will be found of Service 
in ptoſecuting our future Inquiries on this Subject. 
The Experiments from which I deduced theſe | 


Principles were theſe which follow, 
C Exe, 
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If a glaſs. Tube is rubbed by a very dry Hand, | 
and a Finger is brought near any Part of it, a Sp ark 
of Fire wilt ſeem to iſſue from it, and ſtrike againſt 


the Finger; and if the Finger is cartied at a like 
Diſtange from the End of the Tube towards the 
Hand in which it is held, a Number of Sparks at a 
ſmall Diſtance from each other will be ſeen coming 


from it, and a ſnapping Noiſe will be heard. The 


Tube is then faid to be excited; or to be electrical; 
and at ſome times, © when it is ſtrongly excited, 
Sparks will iſſue from the Tube in Streams, not 
only while it is rabbing, but will continue to dart 
out, from it for a conſiderable time after the Rub- 


bing has ceaſed, and a * ſtrong offenſive AN 
will be perceived. | 


Kip: 1. 


If the Tube, when thus excited, is held over 
ſome Pieces of Leaf-Gold, or any light Bodies what- 


| ſoever, they will be attracted towards it; and the 


more ſtrongly the Tube is excited, the greater Di- 
ſtance they will be attracted from; and when they 
come near the Tube (tho without touching it) they 
will be repelled from it, and continue to be fo, un- 
leſs touched. by ſome other Body, when they will 


| be attracted by the Tube as before: But if the Tube 


is but weakly excited, they will be attracted quite 
to the Tube, to which they will ſometimes adhere, 
without being repell'd from it, 


Exp. 


[ww] 
Exp. III. 


ne a Ball (of Cork ſuppoſe for Lishtneſh be hung 
by a ſilk Line, and the excited Tube is applied to 
it, it will not only be attracted, but will have an 
attractive Quality communicated to it from the Tube; 
and if any light Bodies are brought near the Ball, 
they will be attracted by it, 


Exr. IV. 


As the Tube, id ſtrongly excited, will not 
only attract, but afterwards repel any light Bodies 
brought near it, in like manner the Cotk-Ball will 
be endued with the ſame Property ; ſo that a ſmaller 
Ball will firſt be attracted towards it, and then re- 
pelled from it, the ſame as the Leaf Gold in Exp. 
2. and on touching any other Body it will be 
again attracted; and this may be repeated ſeveral 
times, provided the ſmaller Ball is much leſs than 
the larger one, tho the Effect will conſtantly grow 
weaker. and weaker, as every time the leſſer Ball 
is attracted, it carries off with it ſome of the elec- 
tric Virtue, and is likewiſe endued with the fame 
Propertics as the larger Ball. 

Mr. Gray, Mr. Dufay, and others have obſerved, 
that this electrical Quality is not only to be excited 
in Glaſs, but in moſt ſolid Bodies capable of Friction 
(Metals excepted); tho in ſome it will be ſcarcely 
ſenſible, and that it is found to be ſtrongeſt in Wax, 
Reſins, Gums, and Glaſs : And as Glaſs is the eaſieſt 
procured of. a proper Form, it has generally been 
uſcd in making Weiße Experiments. It has been fur- 


C 2 ther 


L 20 


ther obſerved, that thoſe Bodies in which the elec- 


trical Quality is capable of being excited the ſtrongeſt 


by Friction will receive the leaſt Quantity of it from 
any other excited Body, and therefore are properly 
made uſe of to ſupport any Body deſign'd to re- 
ceive the clerical Virtue. The Truth of this will 
ſufficiently appear from the following Experiment. 


Exp. V. 


Hang up two Lines, one of Silk, and the other 
of Thread; that of Thread will be attracted. by the 
Tube at a much greater Diſtance than the Silk: 
Again; Faſten to each String a Feather, or other 
light Body; if the Tube is brought to the Feather 
faſtened to the Silk, it will be firſt attracted, and 
afterwards repelled; and from the Virtue commu- 
nicated to it from the Tube, the ſeveral Fibres of 
the Feather will ſtrongly repel each other. But 
when the Tube is brought to the Feather faſtened 
to the Thread, the Feather will be ſtrongly attracted, 
and continue to be ſo, without ever being repell'd, 
the Vittue paſſing off by the Thread it is hung to. 
If a glaſs Ball is hung to the ſilk Line, it will be 


but weakly attracted by the Tube; but one of Cork 
or Metal much at 


Ex pP. VI. 


Let a Rod of Iron n ſuſtained Fa flk Lines, and 
by means of a glaſs Sphere (which can be more re- 
gularly and conſtantly excited than a Tube) be made 
electrical; it will be found to have all the Proper- 
ties of the excited Tube mention d in Exp. 1. A 


Stream 


211 


Stream of Light will come from the End of it, if it 
is pointed; it will attract, repel, and communicate 
this Virtue to any other non electric Body: On the 
Approach of a Non, electric, a Spark of Fire, with 
a Snap attending it, will come. from it; which 
Spark will be greater or leſs, as the Bodies approach- 
ing it have more or leſs of the electrical Quality re- 
ſiding in them; and there will likewiſe be the ſame 

offenſive Smell as was obſerved of the Tube. 
From theſe Experiments, which I think contain 
the principal Phenomena of Electricity, may juſtly 
be drawn the following Concluſions : PR 
1 /t. That theſe remarkable Phenomena are pro- 
duced by means of Efiuvia; which, in ex- 
citing the electrical Body, are put into Motion, 

and ſeparated from it. 

2dly. That the Particles compoſing theſe Effluvia 
ſtrongly repel each other. | 
3aly. That there is a mutual Attraction between 
theſe Particles, and all other Bodies whatſo- _ 
ever. | | 
1 That there are Eluvia emitted from the Tube 
1 when rubbed, and which ſurround it as an Atmo- 
A ſphere, is evident, from that offenſive Smell ariſing 
4 from them, from that Senſation on the Hands or 
Face, when the Tube is brought near either of them, 
and from thoſe Sparks of Light, on a ſtill nearer 
Approach of the Finger to it, | 
That the Particles of theſe Eyluvia repel each 
other, is proved by the Cork-Balls (Exp. 4.) and 
the Fibres of the Feather (Exp. 5.) repelling each 
other, when impregnated with them; and by the Leaf. 
Sold (in Exp. 2.) being repelled by the Tube, and 
2 not 
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not returning to it again, until, by coming near, or 


touching, ſome non. electric Body, the * are 
drawn off from it. 

From this Property it is, that theſe Effluvia ex- 
pand themſelves with fo gteat a Velocity whenever 
they arc ſeparated from the electric Body; and as 
they are likewiſe capable of being greatly condenſed, 
may we not from hence juſtiy conclude they are 
elaſtic? 

That there is a mutual Attraction between theſe 


Effuvia and. moſt other Bodies, appears from their 


collecting from the Tube ſuch Quantities thereof, as 
to endue them with the ſame Properties with the 


Tube itſelf, as was proved by the 34, 4th, and 5h 


but more particularly by the 67h Experiment. 

Theſe Principles being admitted, it will follow, 
that the greater Difference there is in the Quantity 
of electrical Efiuviain any two Bodies, the ſtronger 
will be their Attraction. For, if the Efluvia in 
each are equal, inſtead of attracting, they will repel 
each other; and in proportion as the Quantity of 
electric Matter is drawn from one of the Bodies, 
will the Attraction between them increaſe, and con- 
ſequently be ſtrongeſt, when any one of them has 
all the electrical Matter drawn from it. 

The Particles of theſe Effluvia are fo exceedihg 
ſmall, as eaſily to pervade the Pores of Glafs, as is 
evident, in that a Feather, or any light Bodics in- 
cloſed in a glaſs Ball hermetically tealed, will be 


put in Motion on the excited Tube being brought 
near the Outſide of it; and it has been generally 


thought that they paſs throngh the Pores of the 
denſeſt Bodies; and there are ſeveral Experiments 


which | 
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which render this Suppoſition not improbable; tho 
F muſt acknowledge I have not yet met with any 
one that I think is quite concluſive. 

I ſhall now proceed to ſhew, how, from theſe 
Principles, the Phenomena of lome of the more 
remarkable Experiments of N may be ac- 
counted for. a 


Exp. VII. 

Let a Rod of Iron, pointed at one End, be ſuſ- 

pended on ſilk Lines, as in Exp. the 6th, and by 
the Sphere be made electrical. When the Rod is 
ſtrongly elcttrified, a Stream of Light in diverging 
Rays will be ſecn to iſſue from its Point; and if 
any non- electric Body is held a few Inches from the 
Point, the Light will become viſible to a greater 
Diſtance, and if the non-eleQ&ric Body is likewiſe 
pointed, a Light will ſeem to iſſue from that in di- 
verging Rays in the ſame manner as from the elec- 
trified Rod. But if the non electrical Body is flat, 
and held at the ſame Diſtance from the Rod as the 
pointed one was, no Light will be ſeen to come 
from it. 
Ihe principal Phenomena to be accounted for i in 
this Experiment are; Why a Light is only ſeen at 
the Point of the Rod, and not through the Whole 
Length of it? Why chis Light is viſible to a greater 
Length, when the Point is approached by a Non- 
electric! And, Why a Light is ſeen to iſſue from 
the Non- electric when it is pointed, and not when 
it is flat. 

Upon which I obſerve, that a the Sphere 
is excited, the electrical Zfiuvia arc thereby put 
into Motion, and made to form an Atmoſphere 

5 round 


e 
tound about it, from whence, by their repulſive Pro- 
perty, they endeayour to expand themſelves on all 
Sides cqually ; but being ſtrongly attracted by the 
Iron, a great Part of them are drawn off along the 
Rod, about whoſe Surface they likewiſe form an 
Atmoſphere, which will be denſer or rarer, in pro- 
portion as the Attraction of the Rod is greater or 
leſs; and as the repulſive Power of theſe Efluvia 
will always increaſe in proportion with their Den- 
ſity, it will follow, that whenever the Sphere is ſo 
ſtrongly excited, that the Eluvia ſurrounding it are 
denſer than thoſe ſurrounding the Rod, they will, 
by their repulſive Property, drive the Effluuia off 
from the End of it in a Stream, and that with a 
very great Velocity; as is evident, from their ſtrike- 
ing againſt the Hand like a Blaſt of Wind when 
brought near the End of the Rod: And as this Ve- 
locity is partly owing to the Attraction of the Rod, 
ſo this Attraction continuing quite to the End of it, 
the Velocity of the Particles will there be greateſt; 
and as they approach towards the Point, they will 
be brought nearer together, and therefore become 
denſer there than in any other Part of the Rod; and 
therefore if the Light is owing to the Denſity and 
Velocity of the Effluvia, it will be viſible at the 
Point, and no-where elſe. 

And that'the Light is thus produced, will appear, in 
that whatever increaſes or diminiſhes either the Velo- 
city or Denſity of the Particles will increaſe or diminiſh 
the Light. For, let the Motion of the Wheel which 
turns the Sphere be ſtopped, the Current of the EV. 
fluvis will likewiſe be topped, and the Rays of 
Light will no longer be ſeen to iſſue from the 
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Point, and, yet the whole Rod will continue to be 
electrical ; but, on putting the Sphere again into 
Motion, the Efluvia will become viſible as before, 
and will increaſe, as the Sphere is more ſtrongly exciteg. 
Again, the Light. will be viſible to a greater or Jels 
Diltance, as the Point is more or leſs acute; and as 
this Light is always brighteſt next the Point, and 
grows fainter, as the Rays diverge, this is plainly, 
owing to the different Denſity. of the Rays at equal 
Diſtances ; for, when the Point is more acute, the 
Rays will diverge leſs, and therefore will be denſer to 
a greater Diſtance than when it is leſs; acute. | 
When a Non electric, whoſe End is flat, is brought 
within a few Inches of the Point of the clectrifica, 
Rod, the electric Stream will be attracted . by it, 
and the Rays, made to diyerge leſs than, before; and, 
the Effect Will be the ſame as if the Point was 
more acute; vi. a Continuation of the Light to 
a greater Diſtance, and which will be farther in- 
creaſed by the additional Velocity the Particles will 
acquire from. the Attraction of the Non- electric. 
What will follow ON a nearer Approach of the Non-. 
electric to the Rod, will be conſi der'd under the. 
next Experiment. 

If the Non-eclectric is pointed, and held in tlie 
ſame Place as the former, a Light will appear from 
it the ſame as from the electrical Body: For, as the 
Points of the two Rods arc the Parts which ap- 
proach neareſt each other, the Attraction there will 
be ſtrongeſt : The Rays therefore, which diverged 
from the electrical Rod, will be attracted by, and 
made to: converge towards, the Point of the non- 
clectrical Rod, and will conſequently be nearly of 
the ſame Denſity at the one as the other ; and the 

D Velocity 
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'round about it, from whence, by their repulſive Pro- 
perty, they endeayour to expand themſelves on all 
Sides cqually ; but being ſtrongly attracted by the 
Iron, a great Part of them ate drawn off along the 
Rod, about whoſe Surface they likewiſe form an 
Atmoſphere, which will be denſer or rarer, in pro- 
portion as the Attraction of the Rod is greater or 
leſs; and as the repulſive Power of theſe Effluvia 
will always increaſe in proportion with their Den- 
ſity, it will follow, that whenever the Sphere is ſo 
ſtrongly excited, that the Efiuvia ſurrounding it are 
denſer than thoſe ſurrounding the Rod, they will, 
by their repulſive Property, drive the Ef/uvia off 
from the End of it in a Stream, and that with a 
very great Velocity; as is evident, from their ſtrike- 
ing againſt the Hand like a Blaſt of Wind when 
brought near the End of the Rod: And as this Ve- 
locity is partly owing to the Attraction of the Rod, 
ſo this Attraction continuing quite to the End of it, 
the Velocity of the Particles will there be greateſt ; 
and as they approach towards the Point, they will 
be brought nearer together, and theretore become 
denſer there than in any other Part of the Rod; and 
therefore if the Light is owing to the Denſity and 
Velocity of the Efluwzia, it will be viſible at the 
Point, and no-where elſe. 
And that'the Light is thus produced, will appear, in 
that whatever increaſes or diminiſhes cither the Velo- 
city or Denſity of the Particles will increaſe or diminiſh 
the Light. For, let the Motion of the Wheel which 
turns the Sphere be ſtopped, the Current of the EV 
fluvia will likewiſe be topped, and the Rays of 
Light will no longer be ſeen to iſſue from the 
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Point, and, yet the whole Rod will continue to be 
electrical ; but, on putting the Sphere again into 
Motion, the Eflluvia will become viſible. as before,, 
and w1ll increalc,; as the, Sphere is morc lirongly excited. 
Again, the Light. will be viſible to a.grcater;or leſs 
Diltance, as the Point is more or leſs acute; and as. 
this Light is always brighteſt next the Point, and 
grows fainter, as the Rays diverge, this is plainly, 
owing to the different Denſity. of the Rays at equal 
Diſtances ; for, when the Point is more acute, the 
Rays will diverge leſs, and therefore will be denſer to 
a greater Diſtance than when it is leſs: acute. 
When a Non electric, whoſe End is flat, is brought 
within a few Inches of the Point of the electrified 
Rod, the electric Stream will be attracted by it, 
and tlie Rays made to diverge leſs than before; and 
the Effect will be the ſame as if the Point was. 
more acute; viS. a Continuation of the Light to, 
a greater Diſtance, and which will be farther in- 
creaſed by the additional Velocity the Particles will 
acquire from, the Attraction of the Non: electric. 
What will follow on a nearer. Approach of the Non-. 
electric to the Rod, will be confi der'd under the 
next Experiment. 

If the Non-clectric is pointed, and held in the. 
ſame Place as the former, a Light will appear from 
it the ſame as from the electrical Body: For, as the 
Points of the two Rods arc the Parts which ap- 
proach neareſt each other, the Attraction there will 
be ſtrongeſt : The Rays therefore, which diverged 
from the electrical Rod, will be attracted by, and 
made to converge towards, the Point of the non- 
electrical Rod, and will conſequently be nearly of 
the ſame Denſity at the one as the other; and the 
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Velocity being accelerated by the additional Attrac- 
tion, the Rays will become luminous at the Point 
of the Non electric, the ſame as at the Point of the 
clectrified Rod. If this Experiment i is made with a 
Tube, inftead of a Sphere, as it cannot be fo uni- 
formly excited as the Sphere, the Light will iſſue 
from the Rod in Flaſhes, as the Tube is more or leſs 
excited. 

Several very ingenious Gentlemen, and in parti- 
cular the Abbé Nollet have imagined, that the Light 
ſeen at the Point of the Non- electric was produced 
by means of Euvia iſſuing from it in diverging 
Rays towards the electrified Rod, and which Cur- 
rent of Effluvia is therefore ſuppoſed to be the 
Cauſe of the attractive, as a like Current iſſuing at 
the ſame time from the electrified Rod is ſuppoſed 
to be the Cauſe of the repulſive . of Elec- 
tricity. 

This Conjecture being directly contrary | to the 
Account I have given of this Phenomenon, I ſhall 
offer ſome Confiderations in Support of what I have 
advanced, and which I think will make it appear 
highly improbable, that any ſuch Current of Efluvia 
iſſues out of the Non- electric; but as what I have to 

offer on this Subject would treſpaſs too much on 
+ the Society's Time at preſent, I ſhall defer it to my 
next Paper. Iam, 

Gentlemen, 


Tour obliged humble Servant, 
John Elkieott. 
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3. A Continuation of the foregoing Eſſay. 

Read May 19 FN a Paper I had the Honour to commu- 
748. nicate to this Society, March 24, len- 
deavour'd, from the Principles therein laid down, to 
account for ſome of the moſt remarkable Phæno- 
mena of Electricity; and in particular for that Ap- 
pearance of a Light iſſuing from the End of an iron 
Rod, when pointed, and made electrical; Why this 
Light was viſible only at the Poinr, and in no other 
Part of the Rod: Why the Light was viſible to a 
greater Length when the Point was approached by 
a Non electric: And why a Light will be ſeen as iſ⸗ 
ſuing from the Non-electric when it is pointed, but 
not when it is flat. 

I ſhall now endeavour, from the ſame Principles, 
to account for thoſe. Phenomena, which will be 


produced on a nearer Approach of the Non electric 
to the electrified Rod. 


Exp. VIII. 

If the non: electric Body, whether flat or pointed, 
is brought nearer to the End of the Rod, than in the 
laſt Experiment, there will be a ſmall Stream of 
Light produced, reaching quite from the electric to 
the non-electric Body; and if brought ſtill nearer, 
there will iſſue a Spark attended with a ſmall ſnap- 
ping Noiſe, which will be ſucceeded by others at 
cqual Intervals; and if the Non-electric is held at 
ſome Diſtance from the Side of the Rod, the Point 
of it will frequently appear luminous, but no * 
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of the electrified Rod will be fo. If it is brought 


nearer, there will likewiſe be Sparks produced at 


nearly equal Intervals from each other, which will 


ſometimes appear as iſſuing from the Side of the 


electrified Rod, at pe om from the Non- 
lem io! [ods mont bo 
Ik a Finger is uſed. as the Non-deetiicy it will re- 
ceive a ſmart Stroke; and if Spirit of Wine, heated 
ſo as to emit an inflammable e is made ule 
of, it will be kindled by the Spark 1 
Theſe Phenomena: may; on the afbic-mantion! d 
Principles, be thus accounted fo. 
lk the non electric Rod is pointed, and nds 


ſo near, as, by its Attraction, to prevent the Rays 


iſſuing from the Point of the electrified Rod from 
diverging, they will be drawn off parallel to each 
other, and conſequently be equally luminous through- 
out the whole Diſtance between the two Roads. 

If the Non-electric be brought ſtill nearer, the 
attractive Force will be ſo much increaſed, as not 
only to affect the Effluvia, when they are driven 
off from the Point of the electrified Rod, but to be 
capable of drawing them off from a conſiderable 
Part of the Rod beyond the Point; and that with 
a Velocity, .and in a Quantity, ſufficient to occa- 
ſion both the Spark and Blow, as well as the Noiſe 


that j is heard. 


The ſame is the Caſe, when the non-electric 


Rod, or a Finger, is held againſt the Side of that 


which is made electrical: At a greater Diſtance a 
Light will appear as iſſuing from the Non, electric, 
the Particles attracted from a large Surface of the 
Rod (and therefore not viſible as coming from it) 
being made to converge to a Point, ate thereby ren- 

dered 


1 


dered luminous, and, if brought nearer, there will 
iſſue Sparks in the ſame manner as when held to the 
End: And that this is owing to the Incteaſe of the 
attractive Force, ſeems plain; for it was obſetved in 
the laſt Experiment, the Attraction was capable of 
changing the Direction of the Rays at the Diſtance 
of ſeveral Inches; whereas a Snap or Spark is ſel- 
dom produced, when the Non- electric is held more 
than an Inch and half diſtant. If therefore the 
Attraction decreaſcs, as the Squares of the Diſtances 
increaſes, as it probably does, the attractive Force 
will be many times greater in one Cafe than in 
the other, and if where the attractive Power was 
weaker, as in the former Experiment, rhere were ſo 
many Rays of the electric Matter collected, as to be 
ſufficient to produce a Light, it cannot be thought 
extraordinary, when the Attraction is ſo greatly in- 
creaſed on the nearer Approach of the Non- electric, 
that both the Denſity and Velocity of the Particles 
ſhould be thereby increaſed, ſo as to produce Heat 
ſufficient to fire the Vapour ariſing from Spirit of 
Wine, or any other inflammable Vapour. 

And that the Quantity of the electric Particles is 
greatly increaſed, as well as their Velocity, is evi- 
dent from that large Surface of the Rod, which, by 
the Approach of a Finger, is in one SparkWcſted 
of them; and which requiring ſome time before it 
can be again ſufficiently recruited,-I apprchend is 
the Reaſon of that Interval between the Sparks. 

And here it muſt. be obſerved, that the Diſtance 
the Point of the Non-electric is held at from the 
Rod, in order to produce the greateſt Spark, muſt 
be varied, in proportion as the Rod is electrified in 
a greatcr or leſs Degree; the more ſtrongly the Rod 
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is ede the greater will be the Diſtance; and 
if then the Non-cledric is brought nearcr, the Sparks 
will be ſmaller, but ſucceed cach other quickes z {0 
that when it is brought almoſt to touch the Rod, 
they will appear like a ſmall Stream. The Reaſon 
of which I take to be, that as the electric Atmo- 
ſphere ſurrounding the Rod is denſer nearer it than far- 
ther off, when the Non · electric is brought into ſo very 
denſe a Part of the Atmoſphere, it will from thence 
become nearly as electrical as the Rod itſelf; and 
therefore loſe great Part of its attractive Force, and. 
conſequently will only be able to draw off thoſe 
Particles from the Rod which are neareſt to it. 

I would farther take notice, that the Sparks are 
always produced in the Space between the Non- 
electric and the Rod, and often appear as iſſuing 
from the Non electric. This Appearance is proba- 
bly owing to thoſe Particles, which, by their Elaſ- 
ticity, are reflected back again from the Non. electric 
towards the Rod, and which, by ſtriking againſt 
thoſe coming from it, produce both the Sparks and 
Noiſe that is heard; and as I have already ſhewn, 
that the Particles often appear in luminous Rays at 
the Point of the Non, electric, it thence happens, 
that the Spark is frequently kindled ſo near to the 
Nog ric, as to appear as iſſuing from it. 

_ I obferved, in my former Paper, that ſeveral in- 
genious Gentlemen, from this Appearance of a Light 
at the Point of the Non-elearic, have imagined 
there was a. Current of electrical Efuvia continu- 

ally iſſuing out of it, and which, ſetting in towards 
| the electrified Rod, was the Cauſe of the Attraction 
of the Electricity : And this Conjecture of theirs 


will 
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will ſeem to be greatly favoured by the following 
Experiment. RE en 


If ſome of the Fibres of a Down-Feather be faſt- 
encd to the End of a ſmall Skewer or Wire, and 
made electrical, they will ſtrongly repel each otber, 
and will expand themſelves on all Sides to the 
greateſt Diſtance poſſible from each other; but if a 
non. electric Perſon bring the Point of a Pair of 
Compaſſes, or any other ſmall- pointed Body near 
them, they will be repell'd from it, and driven up 
together as with a Blaſt of Wind, and, in the dark, 
a Light will be ſeen as iſſuing from the Point; from 
whence it might be concluded, that the Fibres are 
repell'd by uvia iſſuing out of the Point of the 
Non-electric. - 3 | 

As the Abbe Nollet endeavours to account for 
the Attraction of Electricity on this Principle, 1 
ſhall offer ſome Conſiderations, which, notwith- 
ſtanding theſe Appearances, have induced me to 
be of a different Opinion; and they are founded 
on the following Obſervations. 

Firſt, That however replete any Bodies may be 
with the electric Matter, none of theſe PHæ- 

nomena are ever produced, unleſs the Efluvia 
are firſt excited in ſome particular Body, and 
put in Motion, cither by rubbing, or ſome 
uch like Operation. 

Secondly, That the Euvia are not to be equally 
excited in all Bodies, but much ſtronger in ſome 
than in others; and that, in particular, they are 
not capable of being at all excited in Metals 

E 2, ns 1 
| Thirdly, 
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Thirdly, The attractive and repulſive Property 
will be ſtronger or weaker in any Body, in 
proportion to the Quantity of excited E fiuvia 
wherewith it is impregnated. . 
 Fourthly, That thoſe Bodies which are moſt caſi ly 
excited by Friction, will receive the leaſt Quan- 
tity of the electrical Efiuvia from any other 
excited Body; and, on the contrary, Metals, 
or thoſc Bodies in which they cannot be ex- 
cited by Friction, will receive the moſt. 

From theſe Obſctvations 1 think it may be ſhewn, 

that this Appearance of Light is ſo far from proving 
that the Efluvia come out of the Non-electric, at 
whoſe Point they are viſible ; that from thence it 
cannot be concluded the Body has any of the elec- 
trical Matter reſiding in it, but is rather a Proof to 
the contrary. For I have already ſhewn, that the ſame 
Appearance would be produced from the ſetting in 
of the Efluvia into the Non-electric; and this 
might be confirmed, if neceſſary, by a Variety of 
Experiments. And as thoſe Bodies, at whoſe Point 
this Light appears the ſtrongeſt, afford us no Signs 
of their having any of the electrical Effluvia re- 
ſiding in them, cither by their attracting or repel- 
ling other Bodies. or by their being capable of being 
excited in them by Friction, as in Glaſs, &c. nor 
in ſhort any ſort of Evidence whatſoever, but what 
ariſcs irom this Appearance; may we not expect 
ſome better Proof of their being poſſeſſed of theſe 
Effluvia, before we admit of their iſſuing out of 
them? | = 

Again, it appears very extraordinary, that thoſe 
Bodies, in which the 9 cannot be excited by 

| any 
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any other Method, ſhould ſend forth ſuch Streams 
of them, only on their being brought within a few 
Inches of the electrified Rod, and that theſe Streams 
| ſhould increaſe as the Rod is more ſtrongly electri- 
fied ; and yet that few or none of theſe Streams ſhould 
iſſue from thoſe Bodies in which the Efiuvia can 
be excited: And if the firſt-mention'd Bodies arc 
themſelves ſtrongly - impregnated, the Streams will 
diſappear, and they will be ſo far from parting with 
any of their Effluuia, that, on the contrary, they 
will be ſtrongly repelled by the Rod. 

I farther apprehend, on this Suppoſit ition, it will 
be extremely difficult, if not impoſſible, to account 
for the ceaſing of the Stream from the Point of the 
Non electric on ſtopping the Machine ; as likewiſe that 
the Rod ſhould ſo ſoon be diveſted of its E Nuvia, on 
ſuch a Non - electric's being held near it, which it 
would otherwiſe retain for ſeveral Hours, and which 
I think is a ſtrong Proof of the Efluvias paſſing 
from the Rod into the Non - electric. And that it 
certainly does ſo; may be confirmed by the Perſon 
who holds the Non - electric ſtepping upon a Cake of 
Wax, when he will ſoon become electrical, from the 
Effluvia he will receive (thro the Point of the Non. 
electric) from the Rod z but ſo long as he continues to 
ſe ſo, there will not be ſeen any Light to iſſue from the 
Point; which I apprehend cannot be accounted for 
on any other Principle, but that of the ſetting in of 
the Effluvia at the Point of the Non - electric. And 
as I have already ſhewn, that all the Phenomena arc 
naturally to be accounted for on this Principle, with- 
out being liable to any of the aboye-mention'd Ob- 
ſecloos, I: muſt remain of * Opinion (till I can ſee 
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theſe Objections anſwer'd) chat this Appeariace'sf 
Light is no Proof that the Efuvia iſſut out of the 
Non electric but of the direct contrar.. 

Ihe above mention d Objections might be brought, 
with equal Fotce, againſt the pibres of the Feather being. 
repelled by Efluvie iſſuing out of the Point of the 

Non. electric that is held near it; and in particular, - 
that this Effect would ceaſe to he produced, either 
when the Machine was ſtopped, ox the Perſen wo 
held the Point became electrical. And to theſe I 
would add, that if this was really the Caſe} the' F- 
bres would: continue to be repelld, not wilhiſtanding 


1 


any Alteration in the Shape of the Nomelectric;; 
whereas, on the contrary, if the Joint of a Pair of 
Compaſſes was held towards them, inſtead of the 
Point, they would be ſtrongly attracted ro it: Ahd. 
the ſame will al ways happen, Whenever àn obeſe 
Body is brought near them inſtead of a pointed one? 
The true Cauſe of this remarkable Phnom non 
1 apprchend to be the different Denſiry of thè E 
fuvia at the Extremities of me two Bodies 3 för I 
have already fhewn the Effluvia will be much denſer. 
at the Extremity of a pointed Body thati” at an Ob. 
tuſe one: And as the Force by whick the Partioles 
endeayour to expand themſelves, inereaſes ih propor 
tion to their Denſity, it follows, that the- Partie les 
will be reflected back with greatet Vielence from 
the pointed Body than the other; and this Potce e 
ceeding the attractive Power of that particular Patt 
of the Feather, to which it is directed, the Fires will 
be repelled: by it; whereas the Force, with Wien 
the Particles endeavour to expand themſelves from 
the obtuſe Body, being leſs than the attractive POWer, 
1 bs | 1 
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it follows, that the Fibres of the Feather x ee conti- 
nue to be MANCE x4 1 
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on two. Plates of Metal, vety cleati and dry, 

whoſe Surfaces are nearly equal; hang one of them 

horizontally. to the electrified Rod, and bring under 

it upon the other any thin light Body, as Leat-Silyer, 

Sc. when. the upper Plate is made electrical, the 

Silver will be attracted by it; and if the under Plate 
is held at a proper Diſtance, will be perfectly fuſ- 
pended at right Angles to the Plates, without touch - 
ing either of them; but if they are either brought 
nearer. together, or carried facther aſunder, the Leaf. 
Silyer will ceaſe to be ſuſpended, and will jump up 
and down between them. The ſame Effect will be 
produced, if you reverſe the Experiment, by electri- 
fying the bottom Plate, and ſuſpending the other 
over it. 

I the upper Plate is electrified when the Leaf- 
Silver is. brought near, it will be attracted upwards 
by it, and thereby become electrical; and ſo long 
as it continues to be electrical, it will likewiſe be 
attracted downwards by the non electrical Plate. 
Whenever therefore this laſt Attraction added to the 
Gravity of the Silver, which acts in the ſame Di- 
rect ion, is equal to the contraty Attraction upwards, 
the Leaf - Silver will, by means of theſe two oppo- 
ſite Forces, be kept ſuſpended between the Plates, 
and will continue to be ſo, as long as the Equality 


1. 1 Forces is preſerved. 
* ES I have 
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I have alteady ſhewn, that the Attraction between 
any two Bodies will always be in proportion to the 
different Quantity of electric Effluvia they are poſ- 
ſeſſed of ; the greater that Difference is, the greater 
will be the Attraction. In order therefore to ob- 
tain this equal Attraction at firſt, the Leaf - Silver muſt 
be imbued with a greater or leſſer Quantity, in pro- 
portion as the Plate is more ſtrongly or weakly 
electrified; but always with a much leſs Quantity 
than the Plate; and likewiſe the lower Plate will 
require to be placed at different Diſtances, in propor- 
tion to the Quantity of electric Matter the upper Plate 
is poſſeſſed of. As therefore the Suſpenſion of the 
Silver depends upon the exact Proportion of Attrac- 
tion (ariſing from the different Quantities of electric 
Matter) in the two Plates and Leaf- Silver, it follows, 
that whatever alters the Quantity contained in any 
one of them would prevent the Suſpenſion. : 
It is well known, that, by the Attraction between 
any two Bodies, the electric Effluvia are conti- 
nually drawn off from that which has the greateſt 
Quantity of them, till the other being ſufficiently 
impregnated, the Attraction ceaſes. In order there- 
fore to preſerve theſe Proportions, it is neceſſary, 
that, as faſt as the non-electric Plate draws off any 
of the Efiiuvia from the Leaf-Silyer, it ſhould part 
with it again; and ſo, by continuing to be a Non- 
electric, an equal Degree of Attraction be preſerved ; 
and again, that the Leat-Silyer ſhould receive a freſh 
Supply from the electrical Plate, equal to what it 
conſtantly parts with; and the electrical Plate muſt 
likewiſe reccive an equal Supply from the Globe ; 
| | an 
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and that there is ſuch a conſtant Current of the elee- 
trical Efflu via, is evident, from thoſe ſmall Streams of 
Light, viſible at the two Corners of the Silver next 
the Plates. If therefore the Globe ſhould be ſtop- 
ped, or the under Plate by any means become elec- 
trical, theſe Proportions would be thereby deſtroy'd, 
and the Leaf-Silyer would ceaſe to be ſuſpended. | 

That the Leat-Silver is always nearcr to the non- 
electrical than to the electrified Plate, is owing to 
its receiving its Supply of Effluvia from the Atmo- 
ſphere ſurrounding the electrified Plate: For as the 
Plate is more ſtrongly clectrified than the Silver, its 
Atmoſphere of Effluvia will be denſer to a greater 
Diſtance than that ſurrounding the Leaf-Silver, and 
therefore can ſupply an equal Quantity at a greater 
Diſtance than what the lower Plate can receive from 
the Silver, whoſe Atmoſphere is rarer; and there- 
fore, as the Silver will always be ſuſpended in that 
Part where the two Currents are equal, without 
which I have already ſhewn the Proportion would 
be deſtroy'd, it will conſequently be always nearer 
to the non-electrical than to the electrified Plate. 
If the Experiment is reverſed, by electrifying the 
under Plate, and making the uppcr one the Non- 
electric, the only Differcnce will be, that the Gra- 
vity ot the Silver muſt then be added to the Attrac- 
tion of the electrified Plate, and will therefore cauſe 
the Silver cither to be nearer the non-electrical one, 
or the Plates to be moved a little farther aſunder, 
or perhaps both. | 

I ſhall not at preſent preſume to take up any 
more of the Time of this illuſtrious Society; hoping 


that 


5 
that L have already ſhown how the principal Phano- 
mens of Electricity may be accounted for, upon 
the few Principles I have laid down; and how- 
ever in different Experiments the Effects produced 
may either be varied, or increaſed,” I doubt not but 
they may all be eaſily accounted for from the fame 
Principles; as 1 ſhall willingly attempt to make ap- 
pear-at: ſome” more convenient Time, ſhogld it be 
thought neceſſary. In the mean time 1 have the 
Pleaſure to Wenden W 
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